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+108 



+171 
+146 



+195 i 

+17<"' ' 



+21'. I 
+190' 



+325 ( 
+210 i 



180 



200 



225 



250 
2W 

315" 



355 



SoTT 
450" 



200 



225 
250 




-29 



+16 
-13 



+33 
+ 4 



280 

"315" 




-32 



+16 
-16 



+36 
* 4 



355 

"4W 




-36 



+18 

-18 



+40 
+ 4 



"500" 



-40 



-T20" 
-20 



+ 5 



+46 
+17 



:-S0 



+ 79 
+ 50 



+106 

+ 77 



+151 
+122 



+195 
+166 



+109 
+ 80 



+159 
+130 



+209 
+180 



+113 
+ 84 



+169 
+140 



+225 
+190 



+52 
+20 



+66 

+34 



+88 
+ 56 



+126 
+ 94 



+190 
+158 



+250 

+218 



+130 
+ 98 



720T 
+170 



+240 



+57 
+21 



+75 
+37- 



+ 98 
+ 62 



+144 
+108 

-+T5o~ 

+114 



+226- 
+190 

+244" 
+203 



+63 
+23 



+80 
+40 



+108 
+- 68 



%m 



lYi 



+304 

+268 



w 

M 



+3o0 



+ tfO"? 

+236 



+237 
+250 



+1&? 

"+5*7. 
+$15 

+332 

+350 



+226 

+390 
+%T 

m 
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B ASIC KO : S SYSTEM H8 



Diane 
Cera 



trom 



o 

w 



H6 



S :i A F T 



fit 



dl( 



e9 



fa 



Slide 
fit 



hS 



h7 57 



! 

tO-P 
•9n 



k7 



■p 
as 

JL 



m.7 n7 



■p 
_ -w 

•G o 
«» p 



P o r o 
fit 



P7 



r7 a7 



t? u7 



'.•14 





IS" 



1C 



H-22 




- 20 

- 60 



30 
•73 



40 
95 



- 14 

- 39 



7 

21 



20 

_50 



35 

28 



-14 




-18 



25 
61 



13 



o 

-22 



- 9 




-12 



• 
-15 



+ 7 
- 2 



- 

- 



- 
+ 2 



+15 

'+ 6 



:- 9 
- 3 



+18 

+ 9 



+ 21 
+ 12 



+ 54 
+ 15 



H- 27 
!+ 18 



,+ 4 



+20 
+ 8 



+10 



+16 
+ 1 



+21 
+ 6 



+25 
+10 



+24 
+12 
+30 
+15 



+ 27 
+ 15 



51 
li 



i+ 35 

4- 25 



+ 34 
+ 19 



38 
21 



4- 4$ 
28 



10 



14 



14 



'••27 




18 



- 50 
-120 



32 
75 



24 



24 30 



j+33 





- bp 
-143 



40 
92 



- 16 

- 43 




-27 




-18 



+12 

- 6 



+19 
+ 1 



+25 
+ 7 



+30 
+12 



- 20 

- 53 




-33 




-21 



+13 
- 8 



+23 
+ 2 



+29 
+ 8 



+36 
+15 



+36 
+18 



+3"46 
+ 28 



+ 41 
♦Si 



+43 
+22 



£9 

28 



+"2-1 



+ 46 
+ 23 



M! 



£ 3 3 



- jfr. 51 

- H- 42 



t *5|t lii 



30 40 



40 



50 



•39 




- 80 
-180 



- 50 
-112 



- 25 

- 64 




-39 




-25 



+15 

^•10 



+27 

+ 2 



+34 
+ 9 



+42 
+17 



+51 
+26 



+ 68 
+ 43 



tm 95 



60 



+ 68 
+ 43 



95 




-ICO 
-220 



- 60 
-134 



30 
76 




-46 



.0 
-30 



+18 
-12 



+32 
+ 2 



+41 
+11 



+50 
+20 



+62 
+32 



+ 71 
+ 41 



n5o 



zrys 
- 90 



+ 7J 
+ i£ 



83 



S9 
31 



+. 96+117 
+ 68+ 87 



+105+132 

+ 75+102 



+ !26> 
+ 3t> 



80 



+54 



100 



120 



-120 
-230 



-159 



~0" 
-54 



-36 



T3S 
-15 



+3B" 
+ 3 



+48 
+13 



+58" 
+23 



+72" 
+37 



+ ss 

+. 3C 



+ IC6 
+.7I 



+ 89 
+ 54 



+114 
±J3L 



159 

124 



iioijitiS 



120 



140 



140 



160 



165" 



+63 





-145 
-305 



- 85 
-185 



-43 

-106 




-63 




-40 



+22 

-18 



+43 
+ 3 



+55 
+15 



+67 
+27 



+83 

+43 



+10' 
+ 6j 



180 



+155 

+ §i 



+132 
±-2.2 



+1S2-+21CH 

+12%-: 



+140 
+100 



170 



+108 
+ 68 



+148 
+108 



+1741+230 
+1341+190 



+I8S+250 
+145+210 



180 



200 



200 



225 



^0 



-170 
-335 



225 



250 



-100 
-215 



- 50 
-122 




-72 




-46 



+50 
+ 4 



+67 

+17 



III 



+96 
+50 



+123 

+-S 



+168 
+122 



+212+282J 
+16sl:-236! 



#126 
+■ 80 



+176 
+130 



+130 
+ 84 



+186 
+140 



+226^304 
+180+258 



+242+330! 
+196^284 



250 

2SD" 



280 



2W 



+81 




-190 
-400 



-110 
-240 



- 56 
rl37 




-81 




-52 



+26 
-26 



+56 
+ 4 



+72 
+20 



+86 
+34 



+3D3 
+56 



+146 
+ 



313 



33T 



+330" 
+ 98 



+210 
+258 



+22? 
+170 



+27CJ+567 
+215+31 r 



+293+402 
+24QJ+^5C 



355 
4TT0" 



+89' 
,0 



210 




-125 
-265 



- 62 

-151 




-89 




-57 



+29 
-28 



+61 
+ 4 



+78 
+21 



+94 
+37 



+US 
+62 



m 



4-5U- 



ss 



+247 
+190 



+52 
+2 



+H&, 
+201 



Isil 



7 
390 



450 



500 



+95 



-230 
-483 



-135 
-290 



- 68 
-165 




-97 




-63 



+31 
-32 



+68 
+■ 5 



+86 
+23 



+1C3 
+40 



+131 
+68 



m 



+155 

+152 



m 



+3i5" 

+252 



x?m® 



f+425+o03 
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BASIC SHAFT SYSTEM 

: " i> 6 


i 

IS 
-1 4) 

AH 




H 


I 


> E 




RUNNING 




FITS 


From 


to 


*6 


V 


% 


*8 


C 9, 


% 


V 




^3 


Eg J F7 


G ? 


1 


3 



- ? 


+ 295 
+ 270 


+165 
+140 


+154 
+140 


+ 85 

+ 60 


+ 74 
+ 60 


+ .45 

+■ 20 


+ 34 
+ 20 


+ 28 
+ 14 


+ 16 
+ 7 


+ 12 
+ 3 


3 


6 


C 
8 


+ 300 
+ 270 


+170 
+140 


+I58 
+140 " 


+100 
+ 70 


+ 88 
+ 70 


+ 60 
+ 30 


+ 48 

+ 30 


+ 38 
+ 20 


+ 22 

+ 10 


+ 16 
+ 4 


6 


10 



- 9 


+ 31s 

+ 280 


+186 
+150 


+172 
+150 


+116 
+ 80 


+102 
+ 80 


+ 76 
+ 40 


+ 62 
+ 40 


+ 47 
+ 25 


+ 28 
+ 13 


+ 2< 

+ i 


10 


14 



-11 


+ 333 
+ 290 


+193 
+150 


+177 
+150 


+138 ' 
+ 95 


+122 
+ 95 


+ 93 
+ 50 


+ 77 

+ 50 


+ 59 
+ 32 


+ 34 
+ 16 


+ 24 j 


i4 


16 


+ 6 


18 


24 



-13 


+ 352 
+ 300 


+212 
+160 


+193 
+160 


+162 
+110 


+143 
+110 


+117 

+ 65 


+ 93 

■+ 65 


+ 73 
+ 40 


+• 41 

+" 20 


!+ 28 
1+ 7 

i ■ 


24 


30 


30 


40 



-16 


+ 372 
+ 310 


+232 
+170 


+209 
+170 


+182 
+120 


+159 
+120 


+142 
+ .80 


+119 
+ 80' 


+ 89 
+ 50 


'+ 50 
+ 25 


r 

h 54, 
+ 9 


40 


50 


* 382 
+ 320 


+242 
+180 


+219 
+180 


+192 
+130 


+169 
+130 


50 


65 



-19 


+ 414 
+ 340 


+264 
+190 


+2361 
+190 


+214 
+140 


+186 
+140 


+174 
+100 


+145 
+100 


+106 
♦ 60 


+ 60 
+ 30 


+ 40 
+ 10 


65 


80 


+ 434 
+ 260 


+274 
+200 


+246 
+200 


+224 
+150 


+196 
+150 


80 


100 



-22 


+ 487 
+ 380 


+307 
+220 


+274 
+220 


+257 
+170 


+224 
+170 


+207 
+120 


+174 
+120 


+126 
+ 72 


+ 71 
+ 36 


+ 47 

,+ 12: 

; 1 


100 


220 


+ 497 
+ 420 


+327 
+240 


+294 
+240 


+267 
+180 


+234 
+180 


120 


140 



-25 


+ 560 

+ 460 


+360 
+260 


+323 
+260 


+300 
+200 


+263 

+200 


+245 
+145 

* 


+208 
+145 


+148 
+ 85 


+ 83 
+ 43 


r - ',) 
1 
,! 


JAfl. 


160 


+ 620 
+ 520 


+380 
+280 


+343 
+280 


+310 
+210 


+273 
+210 


+ 14: 


160 

1 


180 


+ 680 
•> 580 


+410 
+310 


+373 
+310 


+330 
+230 


+293 
+230 


180 


200 


» 
-29 


+ 775 
+ 660 


+455 
+340 


+412 
+540 


+555 
+240 


+312 
+240 


+285 
+170 


+242 
+170 


+170 
+100 




! 


200 


225 


:?8 


+3oO 


+452 
+380 


m 


+232 
+260 


+ 96 + 63 : 

+ 50 + 15 ; 


225 


250 


+ 935 
+ 820 


+535 
+420 


+492 
+420 


+395 

+280 


+352 

+280 


' 


1 

1 


250 


250 



-32 


+1050 
+ 920 


+610 
+480 


+561 
+480 


+430 
+300 


+381 
+300 . 


+320 
+190 .• 


+271 
+190. 


+191 
+110 


+108 
+ 56 


+ 69 


280 


515 


+1180 
+1050 


+670 

+540 


+621 
+540 


+460 
+330 


+411 
+330 


315 


355 




-56 


+1340 
+1200 


+740 
+600 


+689 
+600 


+500 
+360 


+449 
+360 


+350 
+210 


+299 
+210: 


+214 
+215 


+119 
+ 62 


+ 75 ! 
+ 18 


355 


4G0 


+1490 
+1550 


+820 
+620 


+769 
+680 


+540 
+£00 


+489 
+400 


400 


450 


Q 
-4-0 


+1655 

►1500 


+915 
+760 


+857 . 
+760 


+595 
+440 


+537 
+440 


+556 
+230 • 


4&7 
+230 


+322 
+135 


+131 
+ 68 


•> 83 
+ 20 


450 


5C0 


+rsoy 
+1S50 


+995 

+840 


+937 
+840 


+.375 
+480 


+480 
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BASIC SHA PE SYSTEM 
h 6 ( cont. ) 



Diameters 



rrom 



} to 



n 



•H 

«H 

r-% 

CO 



K7 



■p 

•rt 
XI 



J? 



«0 

c 
tc 

G +> 
•K -< 



K7 



u 
o 



M? 



3 o 

•H O 



N7 



Force fit 



P7 



R7 



S7 



U7^ 

- 16 

- 25 



+ ? 





9. 



- 4 
-15 



- 7 

-15 



10 
19 



13 
22 



+12" 




:? 




-12 



- 4 
-16 



- 8 
-20 



11 
2? 



1? 
27 



:'.*! 



10 



+15 




+ 8 
- 7 



* 5 
-10 



• 

-15 



- 4 

-19 



- 9 
-24 



1? 

28 



17* 

52 



- 2a 

- 57 



10 
T7T 



14 



"IB" 



+18 




+10 
-8 



+ 6 

-12 





-18 



- 5 
-25 



-11 
-29 



16 
5^ 



21 
39 



- .26 

-i 44 



-. 54 



24 
"JO" 



+21 




+12 
- 9 



* 6 
-15 





-21 



--d 



-14 
-55 



20 
41 



27 
4.8 



rt'54 



- 61 



50 



40 



40 



JO. 



+25 




+14 
-11 



+ .7 
-18 




-25 



- 6 
-33 



-17 
-42 



- 25 

- 50 



54 
59 



-35 



zJl 



^ 



- §1 

- 76 



-=nnr 

- 86 



50 



_65_ 



65 



80 



+30 




+18 
-12 



+ 9 

-21 





-30 



- 9 
-59 



-21 
-51 



50 
60 



42 
_71 



52 
62 



- 78 



- 55 

- 85 



- 94 



- 76 
-106 



-121 -i 



80' 



ISO" 



100 



T2o~ 



+55 





+22 
-13 



+10 
-25 





-55 



-10 
-*5 



-24 
-59 



.=-22 



- 81 
-101 



-M 



-.& 



111 



aa 



120 



140 



160 



140 



160 



180 



+40 




+26. 
-14 



.+12 
-2S 




-40 



-12 
-52 



-28 

-68 



- 48 

- 88 



^50- 
- 90 



Z& 



=1 



- 8„ 
rI25 



-107 
ML 



-J 



-H9 

7-I59"" 



m 



-155 
-»5' 



-IB 



W 



180 



200 



225 



200 



225 



250 



+46 




+30 
-16 



+15 
-55 




-46 



-14 
-60 



- 60 
-106 



-33 
-80 



-105 
-151 



-14< 
-19* 



- 65 

-109 



: 11 



-115 
i52 



-163- 
-209 



-125 
-169 



-219 

-265 



-241 
-287 



-28 
-51 



250 



280 



280 



515 



+52 




+36 
-10 



+15 
-8S 




-52 



-14 
-66 



-56 
-88 



- 74 
-125 



- 78 
-130 



-138 
-190 



-198 
-250 



-150 
-202 



-220 
-272 



-295 
-547 



-330 
-582 



315 
355 
400 

450 



555 

400 
450 

500 



+5.7 


+65 




+39 
-13 

.+45 
-20 



+17 

-40 

+13 

-45 





-57 


-63 



-16 
-75 

-17 
-80 



-41 
-98 

-^5 
-108 



-14 

03 

66 

-109 
-172 



2 S 



"-I 



-244 

-2QS 
,-2ft 

-22< 
-29: 



-5 



-330 

m 



-369 
-426 

-414 
-471 
-467 
-550 
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■•A SIC SHAFT S YS'fiSM ( h_7_J 



Diame- 
ters 



Prom to 




10 



14 



is m 



18 24 



& 11 



30 40 



4-» 



-12 



U 

-15 




-18 




-21 



K 



E 



• inning fit 



A9 



2SV 

-27' 
3CV 



Sit 



B9 



-165 
+140 



+170 
+1*0 



+186 



+ 28C +150 



2l +15 



40 50 



50 65 



65 80 



80 100 



100 120 



120 140 



140 160 



160 180 



180 200 



200 225 



225 250 




-25 



+ 372 

+■ 310 
TIF 
+ MO 




-30 




-35 



-40 




•46 



352 
300 



2^24 



+ 414 
+ 340 



434 
360 



+ 467 

+ 5§6 



+ 497 
+ 410 



+ 560 
+. 450 



+ 620 
+ 5J0 



+. 680 
+ 580 



8 



+ 855 
+ 740 



+?12 
*i<30 



+232 
+170 
?242" 
+180 



+264 
+190 



+274 
+200 



+307 
+220 



+327 
+240 



+360 
+260 



+330 
+280 



+410 
+310 



+340 



+495 
+530 



+ 82? 



ii+42v 



B8 



+154 
+140 



+158 
+140 



+172 
+150 



+1 

+ 



156 



+193 

+160 



+209 
±170 



1219" 
+180 



+236 
+190 



+246 
+200 



+274 
+220 



09 



85 

60 



+100 

+ Z£ 



+116 
+ 80 



+138 
+ 95 



+162 
+110 



+182 
+120 



+192 
+130 



+214 
+140 



+224 
+150 



:!% 



+294 j+267 
+240-+180 



+323 
+260 



±343 
+280 



J73 
510 



+300 
+200 



+310 
+210 



+412 
+540 



+452 
+380 



+492 
+420 



530 
!30 



xm 



+260 



:l( 



C8 



74 
60 



88 
-70 



+102 
+ 80 



+122 
+ 95 



+143 
+110 



+159 

+120 
+159" 
+130 



+186 
+140 



+196 
+150 



+224 
+17Q 



+234 
+180 



+263 
+200 



+273 
+210 



+293 
+230 



+512 
+240 



+532 
+260 



552 
>80 



9 

•rtH 
r-fr« 
W 



H8 



+ 17 




+18 




+22 




+2 



I 



+33 




+39 




+46 




+54 




+33 




+72 





*3 

«M 

w 



J8 



+ 7 
- 7 



feO 
&0+» 



K8 




•W 44 

h •** 



M8 



+1' 
-IS 



+20 
-13 



+24 

-15 



+28 
-18 



+34 
«20 



+41 
-22 



+47 
-25 



+ 8 
-19 



+ 2 
-25 



+10 
-23 



+12 
-27 



+14 
-32 



+16 
-38 



+20 
-43 



+22 
-50 



+ 4 
+29 



+ 5 

-34 



+ 5 

-41 



+ 6 
-48 



+ 8 

"-55 



+ 9 
-63 






N8 



- 1 
-15 



- 2 
-20 



-21 -25 



=38 



: 3 I 



- 3 
-42 



- 4 
-50 



- 4 
-58 



- 4 

■"re 
— o, 



/ 



250 280 



280 315 




•52 



+1050 
+ .320 



1+610 
!+480 



+561 
+480 



1+430 
j+300 



+1180 
1050 



+670 
+549 



+621 
+540 



+460 
3J0 



+381 
+300 



+411 
±250 



+81 




+55 

-26 



+25 

-56 



+ 9 
-72 



- 5 

-86 



515 355 



355 400 




•57. 



+1540 
+1200 



j+740 
i+600 



+689 
+600 



+500 
+360 



+449 
+360 



+1490 
+1550 



i+820 
+680 



+769 
+680 



■i-540 
1+400 



+489 
+400 



+89 




h60 
-29 



+28 
-61 



+11 
-78 



400 450 



450 500--" 




■S3 



+1655 
+1500 



+76§ 



tW> 



OS 



+440 



+1805 
+1650 



1+995 

i+840 



+937 

+540 



{■636 
k-480 



+577 
+480 



1+97 




+66 
-31 



+29 
-68 



+11 
-86 



- 5 

-94 



-03! 
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Diameters 



BAoIC GH.4?r.SY5T£M ( h8 ) 
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tUCfllNINC INDICATIONS . 

(According to ISA Recommendations) 

The surfacing symbols put on the detail and assembly drawings in the drawing 
office shall in principle specify only the finish of the surface but not the 
operations required to obtain such finish . 

A) WITHOUT MACHINING ALLOWANCE s 

1 . Surface left rough , without surfacing symbol t 



.jO«2_ 



SL 



SHL 



Surfaces as resulting from the usual non-cutting 
manufacturing methods as for instance casting , forging , 
rolling , drawing , pressing ....etc. 

2. Rough machined surfaces , sign of approximation ! 

Surfaces as can be obtained through more careful 
non-cutting manufacturing methods (fine forged , finely 
flame cut t smoothed in die). Such surfaces are to be 
machined only if these demands are not fulfilled* 

B) WITH MACHINING ALLOWANCE i 

3. Hough machined surfaces , one triangle t 

Surfaces are obtained by one or more rough cutting 
operations , for instance planing , turning , milling . 
grinding , boring , filing , Huttings are perceptible 
to touch and visible to the naked eye. 

4. Smooth surfaces , two triangle s i 

Surfaces are obtained by one or more fine cutting 
operations , for instance planing , turning , milling , 
grinding , boring t filing , reaming . Huttings are 
still visible to the naked eye. 

5» Pine smooth surfaces ', three triangles ! 

Surfaces are obtained by one or more cutting 
operations , for instance planing , turning , milling t 
scraping , reaming . Pluttings are no longer visible 
to the naked eye. 

C) The surfacing symbols alone give no particulars with regard to the site of 
the machining allowance(naterlal allowance) , or regarding the sise of the 
tolerances . 

D) SURFACING' SYMBOLS IN CASE OF FITS & TOLERANCES I 

The particulars of fits and tolerances are not sufficient to ensure the 
production of a certain quality of surface . Therefore , the surfacing sign 
corresponding to the desired quality of surface , «r the necessary 
instructions in words , must be set at the corresponding surface-line. For 
example with a coarse fit , a V surface finish is to be chosen if that is 
sufficient for the surface in quistion • But if the survice require s a 
smoother surface (for instance for a higher sliding speed) &\/\/c? a\/\/\/ 
surfacing symbol must be adopted even with a coarse fit. 



.wv 



♦Equivalent to DIN 140 (Oct, 1931). 
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E) PARTICULARS CONCERNING SPSCIA-L MACHI3IHG it SPECIAL TREATMSHT i 

In addition to the surface a determined by surfacing symbols r**/ f S? f \/\/ 

Sty\/\/ furthe r special machining and special treatment it required • These 
are shown on the drawings either by words and the use of referanoe hook or 
by words in conjunction with cne of the standard surfacing symbols . e.g. 



Polished Heat treated 



V . W 



The words in these particulars r.ay also be replaced by numerals or letter': 
In these cases it is necessary either to accompany the drawing with a sheet 
of standards giving particulars of the special treatment or to give a list of 
thea on the drawing. 




il ■ ' 32 33 
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DRAWING SHEET STANDARDS. 
According to DIH 47o (April , 1939) 



Si bs Code Dimension 

A Q 841 x 118S 

A, , 594x841 

A 2 420 x 594 

A 5 297 x 420 

A - i — 210 x 297 
A 5 148x210 



A< 105 x 148 



& 6 



STANDARD DRAWING SCALES . 
According to DIN 823 (Jan. ,1956) 

1 i 1 , 1 t 2.5 , 1*5 f 1 t 10 , 1 t 20 , 1 I 50 , 1 t 100 

1 i 200 , 1 I 500 , 1 i 1000 

2 » 1 , 5 * 1 , 10 i 1 
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SURFACE FINISH 
Assessment of Roughness 



Arithmetical Mean P. 

Mc-nn line ol the profile m : line having the farm of the geomeli.tol profile and dividing the 
effective profile, to that, within the tampling length, the turn of the squoret ol distances (Y,, Y]...Y n ' 
between effective profile paints and the mean line it a minimum. 

NOTE • The particular cote of the mean line of the profile m is the central line, having the tome 
form at the geometricol profile ond located porollel to the general direction of the profile within 
the tampling length, to that the tumt of the areat contained between ihit line and the effective 
profile, at both tidet of thii line, are eqoot. ' 

Arithmetical mean deviation from the meori line of the profile R a ! Average value of the ordinate! 
(Y,, Yj... Y„) from the effective profile to lit mean line. 

The ordinate! are summed without contldering their olgebraic sign : 



I ,' 



R u s* — J |y| d> , approximately R,, 



* J I v. 



Standard Series of Roughness Numbers 

The principal criterion of roughness R may be indicated by the corresponding clott number shown 
in the table below 

Thit it to avoid misinterpretation of numerical values which may be indicated in different units. 
(e.g. micro-metre or micro-inch). 



Nominol 
Volues Ro 


Micrometre 


SO 


25 


IJ.S 


6.3 


3.2 


1.6 


OR 


0.4 


0.2 


0.1 


05 


0.025 


Micro- inch 


2U0O 


moo 


Sou 


2S0 


125 


(.3 


32 


lb 


B 


4 


2 


1 


Roughness Number 


N 12 


N II 


N 10 


N 9 


N 8 


N 7 


N d 


N S 


N » 


N 3 


N 2 


N 1 



Sampling Length 

Numericol values for '. For measuring roughness, the fallowing series of numerical volues of the 
tampling length ' is given. 



mifljmtl'ti 


mihti 1 mfMJmtf#«i 


tfl(h*l 


miMinwIr** 1 mrftti 


0.08 
0.25 


0.003 
0.01 


0.8 
2.50 


0.03 
0.100 


8.00 
25.0 


0.30 
1.00 



ISO/TC 57 .- R 468-1966. iSO/TC 10 : DR 1302- 1967. 
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SURFACE FINISH 
Typicol Applications 
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SUKFACE-FOUGHNESS 



Roughness Ra 
in jaa 



basic 

row 

0,008 
0,010 
0,012 



practic- 
al row 



0,012 



Examples of use 



The smoothest functional surfaces which are to 
exhibit minimum wear at hich specific pressures, 
e„g,the functional surfaces cf the most accurate 
rolling bearings, the measuring surfaces of the 
most precise gauges. ■ 




0,025 



Sliding surfaces with high sliding velocity (over, 
3m/sec.) and with high unit pressure (overpkg/cm*' 
the wear of which is to be very small; e. g. 
sliding surfaces of main bearings, pistons, gud- 



geon pins, antifriction bearings. Measuring sur- 
faces of exact measuring instruments* ' 



0,032 
0,040 
0,050 



0,05 



Centering surfaces o:ff main spindles p-arbours -and 
tools of high accuracy; sliding surf-aces the 
wear of which: .is to be very small. 



0,063 
0,080 
100 



0,1 



Exact sliding surfaces of spindles and shafts 
that are to be in contact and their clearance 
is to be very small. 
Ground threads and tooth faces of gear-wheels. 



0,125 
0,160 
0,200 • 



0,2 



Surfaces of chucking cones and tools, centering 
surfaces of fixtures. 



0,25 
0,32 
0,40 



0,4 



Sliding surfaces with medium sliding velocity 
(up to 3m/sec«) and with medium unit pressure 
(up to 5kg/cm ), the wear of whioh is to be very 
small; e.g. sliding surfaces of standard sliding 
bearings, shifting forks and clutch plates. 



0,50 
0,63 
0,80 



1,00 

125 
1,60 



0,8 



1.6 



Sliding surface with small sliding velicity and 
small unit pressure, bearing surf aoes for taking 
up the medium axial pressure. Exact centering 
surfaces without mutual motion. 



Guiding or centering surfaces with the mutual 
motion from time to time only. 



Oontin ... 
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G<yr\tinuation of the table 



basic 



practic- 
al row 



Examples of use 



2,00 
2,50 
3,15 



3,2 



Contact surfaces without any mutual . motion and witl - 
out high requirements on the tightness and accuracy 
of contact. Free surfaces (v/ivhout function) the 
outer appearance of which is to bt nice. 



4,0 
5,0 
6,3 



6,3 



8,0 
10,0 

12,5 



16,0 
20,0 
25,0 



12,5 



25 



Rough machined contact surfaces without mutual mo- 
tion. Free surfaces that are machined for some 



reason. 



Rough machines * contact surfaces without mutual 
motion. Free surfaces (without function), that 

are machined for some reason. 



31,5 
W),0 
50,0 



50 



63 
80 
100 



100 



Smooth non machined surfaces the outer apperarance 
of which is to be nice! or that are taken in hands. 



L25 
160 
200 



550" 
315 

4-00 



200 



P 



30 



400 



Rough non machined surfaces in which no special 
requirements are placed. 



ROUGHNESS OF THE SURFACE 



Roughness 
„ ln u J«m 



Methods of machining 



Unmachined'. 
surfaces 



over 



up to 



grina 



'b roach 



turn- 



mil] 
lag 



11- boring manual 



plaa« 



work. 



casting 



forging 



0,1 

0,2 
0,4 

0,8 
1,6 

3,2 

6,3 
12J5 

25 
.50 



0,2 

0,4 
8 

1,6 
3,2 

6,3 
12,5 

25 ^ 

50 

100 



gram 

under 

8Q 



fine 



diem 



usual 



fine 



fine 
sutter 



fine 



scrap- 
ing 



usual 



rough 



I 



filing 



\ 



rough* 



accurate 
.under 

pressure 
etc' 

into 
sand 



in 
forging 
die 
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MACHINED SURFACES 



Method of finishing and properties of machined surfaces 



Surface 



Rough 
12,5-25/ 



Smooth 
+) , 



Me thod of finish. 



By any method 
of hand working 
or machining; 
filing; planing, 
turning, milling, 
drilling , grind- 
ing , cold drawing 
through wire- 
drawing die. 

The method of 
machining is de 
te rmined~HCCDX"— 
ding to required 
accuracy, uni- 
formity, kind of 
conne c tion , ap- 
pearance and 
other require- 
ments. 

Surfaces at 
which a certain 
uniformity is 
required are ma- 
chined with wor- 
king allowance » 

Without work- 
ing allowance 
only at cold 
drawn material «, 



Froparties and examples of use 



Machined surfaces with rough touchable 
and with naked eye clearly visible marks 
of machine tools (ail"»r rough machining 
with thick chips and preat feed). Bearing 
surfaces which are to bear fully and which 
need not be accurate in dimensions and 
smoethness of surface: at beoriags, bear- 
ing plates, brackets, contact surfaces, 
which don't move on each other or wuich 
are packed with soft packing; at fl£n&?s f 
souplings; surfaces which are not conu^c-- 
t (fSryrtttirsarf acer o:T u thmr^ans^mmr^ssx^; 
e.g. the face of rotating component parts; 
as at hubs, rims of gears, pulleys; ehanks 
of f ree-to-go bolts, machined inner free 
surfaces, holes with great clearance. 



machined surfaces with marks caused by 
machine tools visible only very little 
with the naked eye (e.g. after machining 
by finishing tools with the small thick- 
ness of chips). 

Surfaces, which are to have fine appear- 
ance, free surfaces of shafts, connecting 
rods, cranks; surfaces which "bear against 
each other accurately and don't move: 
holes in cranks for shaft and pin, center- 
ing areas, friction areas of clutches, 
surfaces which are in contact with belts, 
ropes brake bands and brake blocks; 
sliding surfaces for low speed of slide: 
at rollers, pistons, rams, seat slide val- 
ves, bearings; teeth of gears; surfaces 
which are bright metal coated. 



Very 
smooth 

♦) 

0,1- o,a 



By different 
way of fine ma- 
chining or hand 
working which 
is determined 



Machine surfaces without visible marks 
caused by machine tools , Surfaces where 
accuracy, smoothness appearance is requi- 
red and which are to have low friction 
and wearing out: Teeth of accurate rears, 



according to re- piston rings, accurate pins, spindles with 



quired accuracy, 
connection, ap- 
pearance, and 
other re quire - 



labyrinth packing, accurate tools, compo- 
nent parts of fine mechanics, contact sur- 
faces which are to pack without packings 
or which are to be rigidly connected; 



ments. With wor- friction areas with high speed of slide: 



king allowance 



rollers of high-speed machines; pins; 
shafts in stuffing boxes etc. 



+) there are only orientation values* ' 

- j._Vmm TT v i'> " M " h "* " >f '' * * ' Wf " J > " ' 1 "' " 1 ' " "" " " ' "" ■■'i »n ' «iMiM, i n i n n Mi ii i n— — — m i h i hmi "" mm^tm^m-mmm 
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NON-MACHINiSD SURFACES 



HnwwwawwiSBBi 



Method of finishing and properties of non-mafchined surface. 



Surface 



Rough 




Smooth 

■o 

50-icxv 



Method of finish 



The surface of 
component re- 
mains as it has 
been cast, rol- 
led, pressed. 
Castings into 
moulds from com- 
mon moulding 
sands. 

Forgings with- 
out use of dies 
and flat ham- 
mers . 
Without working 
allowance . 



Properties and examples of use 



Clean and ac- 
curate cast 9 
rolled, forged. 
Castings cast 
into fine moul- 
ding sand with 
smooth face, 
well finished. 

Forgings for- 
ged or dis- 
tressed. 

Additionally, 
roughly, as lit- 
tle as possible 
machined, only 
in the case 
when there is 
necessary to 
level the sur- 
face (by chisel, 
file, grinding 
machine ) 



Component surfaces wiiich don't come into 
contact with surfaces of other components 
at which -the appearance is not important, 
which need not suit special requirements 
on smoothness and uniformity and which 
can be reached by common production, e.g. 
free surfaces of common castings and for- 
gings for agricultural, brick end mining 
machines, cranes, bridges; foundation 
plates for bolts, covered surfaces of 
frames, stands, etc. 



lfon-macb4ned surfaces. Their smoothness 
is to suit certain requirements (e.g. 
which are to have nice appearance, or 
which we hold in our hands) , which can be 
reached by'more careful production with- 
out any machining: free surfaces of fra- 
mes, stands, transmission component parts, 
cut-off devices for pipe lines, hand levers 
handles and wheels, inner surfaces of 
pipes and cut-off devices for pipe lines 
(to have small resistance). 
Non-machined surfaces which are additioal- 
ly and usually hand worked when it was not 
possible to obtain the required smoothness 
and uniformity of surface by more careful 
production without machining; e.g. bearing 
surfaces of covers, lids, for bolts and * 
nuts on flanges and lugs, casted holes > 
for bolts „ surfaces which are dull metal 
coated (nickle plating, zink coating). 
Pressed and stamped components, mass pro- 
duced for motor cars, sewing machines etc. 



-*-) there are only orientation value*,, 
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Geometrical Tolerances 



Symbol 



i n i t i o a 9 






, . ^xli- J .V.'.~-urj. oz stral^htnesa. 
■c.is :^-::Ju*HnoecoreaaIe^ance between the 
acnuaj. iir:9 or area and enveloping/refe- 
rence/ lizie. 



, — _ : — ^ 



25 



x~mm. 




t nrei'cp'mg Crvferenc& l 
/* Straight Line. 



Marking 3 



£ 



0,05 






actual profile 



'^deviation o/ sttarghtness . 



I a ] 



ge\'ic.c-on of flatness 
tns casaiitu^ me asurett c33»t anc between the 
j actual surface and enveloping /reference/ 

9l?y&/opina /°fagg_ 



plan* 



/" 






\ ^ 



? ov -at I .,n, o( igmiinaaa 
! -::o n-ard.^-j- aeaaured distunes fostr/eea the 
actual -ro^ilo sad enveloping circle. 



"6 



£ 



#0,Of 



i-j-|00,0/.7z« 

l * Willi H IM — II i "**>r . .. ,_^ i _ 




( c^na. 1 '"?" s^" r^'^-rtt/nts^ 



r 




znve /op/ntf erre te 



a 



ro--: . 'ti on of c^l;^rigit2 
tlio —-a tic ueasiiredTcSHIsiance between the 
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D B V I A 'J! IONS OF POSIIIOHl 



Symbol 



Deviation 



ilarking 



// 



Dev iati on, of paral loli sa erf pla nts 
the difference} between m tazisami. and minimum 
distar.ee of envoloping planes in considered 
•portions 

Zrtvelopmq p/gnes 




Pjgii 2*2.25 of - pnyollel is a of straight 

the oliT-w-reui-a '"B^v/een maiSCraua ond aininum 
distance of tv;o enveloping straight lines 
in the seize piano in, considered portion 






■nygfvl leliBsi of straifl hfr 



T0£L 

the (3.evi.a5ii:):;a of projoo+doas of considered 
straight lima a in. two cmtually perpendicu- 
lar plans s, cne of which is usually led 
through orja of straight lines a?-d through 
a chosen point of second straight line. 
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the deviation of parallaliau of asea of 
corroopoudina enveloping areas 
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De viati on,_s.f Tsoralle llsa of. rot drift 
: ' g^ rg'g. y4 5k j ,/ls]Oro ft -i-'-'i 

the dlTITerenoe . of niaxaraKOm an-S minimum dite^ 
tance between enveloping, plane and ezia Of. 
iotaxy'&rea, in considered porticin. 
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Symbols 



DSTHH ONS 



P08I IIOI 



Definition! 



Masking! 



Deviati on of incl ination 

•the difference between the actual angle 
and nominal angle ^ 



reference te.nffh 




naming f artofa 




Deviation of perpendicularity 

<*• the difference between the a&tual angls 
and angle of 90* „ 

d*t>/aboi> of ' pet- pin ofi'eu t ort fy 



GM^Jo/Mttf planes Z~^, 
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Face /axia l / rahout / rununtrue / 
tfaediri er enceoetweenr maximum and mini- 
mum measured distance of individual point a 
of actual surface, from aa arbritary basic 
area perpendicular s to the &xia of notation 
measured on prescribed diameter 



■face 



♦tfrwa 
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Circumferential / radial / rununtrua 

» the difference between maximum and mini- 
mum measured distance of individual points 
of actual surface from the basic axis, 
when rotating the part* 
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DEVIATIONS OF POSITION I 



37011301 * 



X 






a f i ni t i oa i 



Devi ation of concen tricity 

«™the maximum distance between axis of 
•taeaata'od ourfaoe and axia of ba3io area 
/when ofccw ?:^:oa ib must be deterained 
plaoe ox extend of measurement/ if not 
specified, it is maaaured in oentre of 
dx3tcJT.ce ' t*. ^ 
betv/ean both 
$ceaG. 



ctai/Sefton o/ co*ic»htrtitfo 




Deviation of syjiiaotgy 

» the dia fiasco between planes of aymoietry 
of ahape details under conaidesatioa 



p/on« of Symmetr y 




sfev/a ft on of Syxmttry 



D3 vi at i on of i nter a action of atraight 

Vm II 'I IW'MHH M il — M— ■■■ 

line a 

• the anou'ieat distance of two akaw atraight 

line a 




Marking j 




Devi ^^lii'^gj.Jl pMtion of a:r-a a from nominal 
Rrj-jfcj.un ' . ■ , 

tua~sr;i:iunini da-otanco of oxxs/ respectively 
piano of syir-wiry/ of actual surfaae from 
xta nominal position ia whole extend of 
length of ch-soicod area 

ncmlria/ axis ooslhon 




f.'j ' J. >.-■•///, 



mm* 



■ :. — >i axil af odual 



sur face 



\ deviation a/ a*h pasitton 




e "ous 



-j- : 0,1 
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